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COMPLETE SPECIFICATION. 

Improvements relating to the Detection of the Presence of Submarine 
Vessels and other Conducting Bodies- 

aiagiuminatically and by ivay of exaDxple 
alternative airangeiiieuts of the appaTatus 
whicih iiiav be used. In these draw- 



I, Aj,WXANUBR Gl3<)Kti>i lONlDKS, 

. Captain, K,A..F., oi 278, East Park 
Koad, Jjeicestev, do hereby declare the 
nature of this invention and in what 
o manner the sanie is to l>e performed, to 
be piutiindnrly descrribed and ascertained 
in and bv the following statement: — 

This invention relates to the detection 
of condntting bcnlies snbmerged in an 
It) electrolvto and is more particiilarly 
intended for \ise in the detection of sub- 
marines whether stationajy or under way 
but it nu\y also \m employed for the 
detection of other bodies or masses of 
15 metal. * 

It has beiMi found ihat conductmg 
bodies of a certain type as fox example 
submarines .Avhether stationaiy or uAder 
way send out or can l>e caused to send out 
20 into the sea a current which may be 
detected by suitable means. According 
to this invention tAVO or more electrodes 
are spaced apart in the electrolyte and 
disposed in circuit with a galvanometer 
2r) or like instrument adapted to indicate 
the presence of a continuous or direct 
current Avhich flows or is caused to flow 
from the submerged conducting body. 
A, charging current may be employed to 
50 set up a secondary current from the con- 
ducting l>odv which is then detected m 
the manner described. Eor this purpose 
two electrodes are suitably disposed in 
the electrolyte through which a current 
35 from some convenient source is caused to 
. flow-. In either case whether a charging 
current is used or not the detection may 
b(^ nfPected bv one or more galvanometers 
MMth or without a resistance or a differ- 
40 cntial galvanometer may be employed. ^ 
Thek apparatus nmy be arranged in 
various wavs in accordance with require- 
ments and as it may be found neoessaiy 
or not to oniplov 'a charging current. 
45 . ^j- — : 5 drawings illustrate 
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U'igure 1 shows a simple iurangement 50 
suitable for use when no charging current 
is used. 

Figure 2 is a similar vieAv showmg a 
simple arrangement when a charging 
current is employed. 

Figure '^ illustrates an arrangement ot 
the apparatus for use without a charging 
current and when it is desired to obtaiu 
some indication of direction or position of 
the 'conducting body whicli iis to be 60 
detected . 

Referring to Figure 1 two electrodes 
-A and B - of suitable constj:3iction arf^ 
towed by cables from a vessel C. The 
electrodes are spaced apart as shown so 
that the electrode A is positioned an 
appreciable distance from the electrode 
13 while the electrode A is also towed at 
an appreciable distance from the stern of 
the vessel C. On the latter is a galvano- 70 
meter D which is connected to the cables 
from the electrodes A and B, If the 
vessel tows the electrodes over or adjacent 
to a submerged conducting body such as 
a submarine the presence of this body 76 
will be detected owing to the direct 
current given out by it causing a deflec- 
tion of the galvanometer. 

If the conducting body is of a type 
which will not send out a direct- current 80 
Avhich can be detected in this manner or 
if it is desired to intensify this current 
apparafus such as shown in Figure 2 may 
lie used. In this case in addition to the 
detecting electiodes A and B and the 85 
ualvanomoter D in circuit, therewith 
flicre are towed from the ship 0 two other 
electrodes E and F which are connected 
bv cables with a suitable inptor G or • 
other source of continuous or direct 90 
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cuvreut. The charging electi^odes E and 
K are positioned in the water so that the 
ele<:trode F lies some distance astern of 
the aftermost detecting electrode B while 

5 the other charging- electrode E is towed 
a short distance ahead of the foremost 
detecting electrode A. A current can 
now l>e sVn.t through the electrolyte by 

' means of the ele(jtrodes E and F in such 
10 a way that the submerged conducting 
body fceooniies 'charged as ft ^secondary 
battery. The secondary current which 
then flows from the conducting body when 
the charging current is stopped can bit 
16 detected by the electrodes A and B and 
the galvanometer D. The charging 
current is interrupted at suitable inter- 
vals of time and the detectings circuit is 
.closed itliat any small diiference of 
23 potential will be indicated. 

The electrodes employed at A and B 
for detecting purposes shoxild be con- 
stinicted so as to be non-polai'isable or 
little polarisable. When the electrode 
25 is made of wire the w ire is first insulated 
• wath any fibrous material to keep the 
strands fl^om touching each other and to 
retain in place the de-polarising reagenl. 
In' order to prevent the charging current 
30 fi^om affecting the dete(».ting electrodes by 
passing in at one end of them and out at 
the other it is desirable to constimct these 
electrodes so that they may be shielded 
fi^om the charging current. This may 
35 1)6 effected in various ways as for instance 
by forming each electrode as a disc dis- 
i>osed at one end of a tube formed of insii- 
lating material. The other end of the 
tube is open. To guard against the 
40 introdxictiou of misleading differences of 
^ potential due to differences of salinity 
in the electrolyte in which the electrode 
is immersed the electrode may be sur- 
rounded or covered by a layer of jelly or 
45 like 8ul>stance of a suitable nature as for 
** . example agar-agar. This jelly may be 
placed over the disc electrode within the 
insulating tube. 

The charging electrodes E and F may 
50 be constructed in various ways the 
c * material employed however feeing such 
as will not be attacked by sea water. 
For example each of these electrodes may 
comprise a cylindrical rod of insulating 
55 material having two or more flutings of 
substantial depth cut throughoxit its 
length and spaced tipart. Each fluting 
is lined with a plate of suitable metal and 
these plates nre all connected to the cable 
60 by which the electrode is towed. The 
. inner electrode E may be hollow and the 
cable from tlie outer electrode F carried 
through it.. 

If a sulmiaa*ine is in the rieturn path of 

06 the charging current a part of this 



current will flow through the vessel and 
the effect of the current entering one end 
of the submarine and leaving the otlier is 
to cause a counter electromotive force to 
1m5 set up between the places where the 70 
CAirrent enters and where it leaves the 
subnu^rin'e. The latter thus becomes in 
effect a secondary battery of which the 
two poles are connected by the body of 
the submarine itself. 75 

In practice it is found that the wires 
connecting the detecting electrodes A 
and B to the galvunojiieter 1) or other 
indicating instrument are liable to give 
misleading indications by cutting irregu- 80 
larlj' the earth's magnetic field. To 
obviate this where the electrodes are 
towed the cables by whi(Ai they are towed 
tue twinned froju the electrode A whicli 
is nearest to the towing ship C to a point 85 
inboard of this vessel. If as may some- 
times be desirable the electrodes are 
attached to the hull of the vessel each 
electrode is mounted on a suitable insu- 
lating base iuid the wires therefrom led 90 

the indicating instrument. As these 
wires are caused to exit the earth's 
magnetic field as the vessel rolls a com- 
pensating coil is introdxiced into the cir- 
ciiit. This compensating coil is so dis- 96 
posed that the electromotive force induced 
in it by the rolling of the vessel is equal 
and opposite in i)hase to that induced in 
the leads from the electrodes. 

When the electrodes are towed the 100 
broadside-on motion through the sea of 
the wire joining the electrodes may be 
reduced by making this wire of the 
density of water or it may be buoyed to 
that density for example by flat-sided 106 
floats. Alternatively the wire may be 
guided by planes fixed at intervals and 
preferably each having a dihedral angle. 

If- it is desired to obtain some direc- 
tional indication of the position of the HO 
submerged conducting body the arrange- 
inent illustrated in Figure 3 may be 
employed. In this case two pairs of 
detecting electrodes AB and A^B^ are 
used the electrodes forming each paii* 116 
being spaced apart and both pairs towed 
with kites H or similar devices by means 
of which the pairs of electrodes can be 
spread apart in the manner shown. 
Each pair of electrodes is connected to a 120 
separate galvanometer D and which 
will then give port and i^tarboard indi- 
cations. Alternatively both pairs of elec- 
trodes may be c<mnected to a differential 
galvanometei' as shown in dotted lines 125 
in Figure 3. 

By employing an arrangement sucli as 
shown in Figure 3 in conjunction with a 
differential galvanometer or other like 
differential instniment it is possible to 130 
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cUmiuate distuibuuces diVe to para'lWl 
currents of electricity in the sea which 
causes deflections in the instininient when 
Ihe course is changed or to similar move- 
ments of the cables through the earth \s 
jpagnetic field while at the same time 
retaining the necessary sensitiveness to 
disturbances or currents of local origin. 
The arrangement illustrated in Figui^ 
is intended to be used either with or with- 
out a charging current. 

A, differential circuit may he used if 
desired when the electrodes are mounted 
on the hull of the vessel in place of being 
towed. If desirable the electrodes inay 
be mounted on the ends of a rigid mem- 
ber of suitable construction adapted to 
be towed through the water. 

Having now particularly des(?ribed ami 
ascertained the nature of my said inven- 
tion and in what manner the same :w 
to be performed I declare that what J 
idaiui. is: — 

1. In the detection of conducting 
25 bodies submerged in an electrolyte the 

emi)loyment of two or more electrodes 
spaced apart in the electrolyte the elec- 
trodes being disposed in circuit with a 
galvanometer or other suitable indicator 
30 of continuous or direct cxirrent. 

2. In the detection of conducting 
bodies sxibmerged in an electrolyte the 
combination with two or more electrodes 
spaced apart in the electrolyte of one or 

35 more galvanometers or like indicating 
instruments arranged in circuit with 
these electrodes whereby a secondary con- 
tinuous or direct current Avhich flows or 
is caused to flow from the siibmerged c<m- 

40 ducting hody can be detected. 

3. In the detection of conducting 
bodies submerged in an electrolyte the 
employment of a charging current which 
is caused to flow through the electrolyte 

45 from two electrodes whereby a seoondaiy 



curi-ent is set up from the conducting 
body which secondary current is detected 
by means of two or more electrodes 
spaced apart in the electrolyte the detect- 
ing electrodes being disposed in circuit 50 
with a gallvanometex* or other suitable 
indicator of continuous or direct current, 

4. In the detection of conducting 
bodies submerged in an electrolyte the 
combination with two electrodes through 55 
which a charging current is caused to 
flow through the electrolyte of two or 
more detecting electl^odes spaced apart in 
the electrolyte and one or more galvano- 
meters or like indicating instruments GO 
arranged in circuit with the detecting 
electrodes whereby a secondary con- 
tinuous or direct current which is caused 

by the charging current to flow from the 
submerged conducting body can be G5 
detected. . 

5. In the detection of conducting 
bodies submerged iu an electrolyte the 
( ombination with four electrodes arranged 
in pairs the electrodes forming e^ch pair 
being disposed in tandem and the two 
pairs spaced apart laterally with reflation 
to the ship's course of a differential 
galvanometer in circuit with both pairs 
(if electrodes whereby a secondary con- 
tinuous or direcjt current which flows or 
is caused to flow from the submerged 
(conducting body can be detected. 

6. The hereindescrilHKl method of 
detecting a conducting body submerged 
in an electrolyte either with or withoTit 
the employment of a charging current. 

7. The apparatus ' for detecting a con- 
ducting body submerged in an electrolyte 

as described and illustrated in Figure r"^8S' 
or in Figure 2 or in Figure 3 of the 
ac(*ompanying drawings. 
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Dated this 16th day of September, 1918. 

H. G. LAW, 
Agent for the Applicant, 
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